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When a fan is fully loaded, i.e. delivering a full blast, air is given off at
a uniform rate per unit length of periphery of wheel. There must therefore
be a uniform increase in area outside the wheel for the passage of air.
Two types of housings are commonly employed.
Arrangement I.—An annular space, having a free outlet all round the
periphery, surrounds the wheel. In this type of casing, known as a diffuser
casing, the peripheral area increases with the radius. This has the effect of
reducing the air velocity and converting it into pressure. Also, the sur-
rounding pressure acts radially, and in order that the direction of flow, when
leaving the blades, shall be as near radial as possible, backward curvature
should be employed.
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The diameter of the diffuser chamber is found from the velocity dia-
gram (fig. 9), if a final discharge velocity is assumed (usually about 500 to
tooo ft. per minute).
The volume passing
through is known, and the
products of the radial
velocity vrs and peripheral
areas must be equal at any
part.
We have then the fol-
lowing equations:
*V8 X A2 = *va x A3,
A2   __    W2r2	TANGENT
where W2 is the width of
diffuser chamber at en-
trance, and W3 is the width
of diffuser chamber at exit.	Fig. 10
The width at entrance
is usually that of the wheel, and the sides may be radial or slightly
divergent or convergent. Change in width will have an effect upon the
radius r3 for a given discharge velocity. In the case of a divergent casing,
the angle must not exceed 7° taper.
Arrangement //, Spiral or Volute Casing.—With this type of housing
the air is collected from the periphery of the wheel before discharge. There-
fore the airway must be of increasing area. The change in area is usually
affected by change of curvature of the outer wall by making it of spiral form.
Fig. 10 shows the general shape of a volute or spiral casing.
The point a is known as the cut-off point, where the spiral discontinues
its approach to the wheel circumference. On reaching this point, after one
revolution, the wheel has delivered the whole of its contents.
Commencing the spiral from the point of intersection with the wheel
circumference at the tangent drawn parallel to the axis of discharge, its

